Cerium, the most abundant rare earth element, and boron containing mineral (lithium tetraborate pentahydrate) were used for synthesizing rare earth borates. Alternatively, for preparing rare earth borates, hydrothermal technique can be used. The non-stoichiometric cerium and boron containing compounds were synthesized by hydrothermal method using cerium sulphate and lithium tetraborate pentahydrate in appropriate molar ratio. Characterizations were done by X-ray diraction, Fourier transform infrared spectroscopy, scanning electron microscopy/energy dispersive X-ray analysis, and thermogravimetric/dierential thermal analysis.
Introduction
Boron, which most of the countries around the world want to have today, is a sideburns element due to exhibiting too many remarkable properties. The best known boron containing compounds are borate crystals to be promising materials as non-linear optics, piezoelectric, scintillators, and phosphors [1, 2] . On the other hand, the rare earth elements (REE) and their compounds are the common subject of the world like borates. The luminescent properties of rare earth doped metal borate phosphors have been well examined [36] . Cerium, the most abundant rare earth metal, is generally used for doping process to synthesis rare earth borate phosphors [7, 8] . The materials containing both boron and a REE are candidate in especially phosphors and many other areas, for instance catalysts, uorescence and laser applications, high temperature and scintillation techniques [3, 9] . Usually, these types of compounds are synthesized by solid state reaction from oxide precursors at high temperatures and several intermediate grindings, alternatively wet-chemical synthesis route [7, 1015] .
We aimed to synthesis of rare earth borate, not rare earth doped metal borate. For the purpose of obtaining REE borate, cerium sulphate and lithium tetraborate pentahydrate were used as raw materials, and non--conventional synthesis route, hydrothermal method was applied. 
Results and discussion
The X-ray powder diraction pattern of the sample is displayed in Fig. 1 . There are no coupling between ICDD cards (International Card for Diraction Data) and the sample's pattern. Therefore, we refer to solve the crystal structure by semiquantitative analysis obtained by scanning electron microscopy/energy dispersive X-ray (SEM/EDX) analysis. are characteristic peaks of BO 2 and BO 3 groups, respectively [16, 17] . The absorption band observed at 3365 cm −1 proves the presence of crystal water. Thermal analysis results of Ce 0.1 B 4.65 O 8.18 is given in Fig. 3 . TG/DTA spectrum is taken in the temperature range of 24 to 1187
• C. The graphics show that the sample is quite stable owing to 10% mass loss in this eld. Figure 4 is the SEM micrograph of Ce 0.1 B 4.65 O 8.18 . The gure supports crystallization of the sample, and also demonstrates cerium ions entering into the structure.
The results of EDX analysis is given in Fig. 5 . Yellow, pink, and orange lines correspond with B, O, and Ce, respectively. The small peaks near 2 keV become involved with platinum used covering the sample. The results are taken into account; the combination ratio of the elements was calculated as 0. 
